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RAW SEQUENCE LISTING DATE: 02/26/2005 

PATENT APPLICATION: US/10/524,652 TIME: 10:54:35 

Input Set : A:\Sequence Listing - Docket No 13173-00001 US.txt 
Output Set: N:\CRF4\02262005\J524652.raw 

3 <110> APPLICANT: Schopfer, Christel R 

4 Flachmann, Ralf 

5 Herbers, Karin 

6 Kunze, Irene 

7 Sauer, Matt 

8 Klebsattel , Martin 

10 <120> TITLE OF INVENTION: A process for preparing zeaxanthin and/or biosynthetic 

11 intermediates and/or secondary products thereof 
13 <130> FILE REFERENCE: 13173 - 00001-US 

C--> 15 <140> CURRENT APPLICATION NUMBER: US/10/524,652 
C--> 15 <141> CURRENT FILING DATE: 2005-02-17 

15 <150> PRIOR APPLICATION NUMBER: PCT/EP 03/009105 

16 <151> PRIOR FILING DATE: 2003-08-18 

18 <150> PRIOR APPLICATION NUMBER: DE 102 38 980.2 

19 <151> PRIOR FILING DATE: 2002-08-20 O^SS. M©^ COWpSV 

21 <150> PRIOR APPLICATION NUMBER: DE 102 38 978.0 

22 <151> PRIOR FILING DATE: 2002-08-20 

24 <150> PRIOR APPLICATION NUMBER: DE 102 38 979.9 

25 <151> PRIOR FILING DATE: 2002-08-20 

27 <150> PRIOR APPLICATION NUMBER: DE 102 53 112.9 

28 <151> PRIOR FILING DATE: 2002-11-13 

30 <150> PRIOR APPLICATION NUMBER: DE 102 58 971.2 

31 <151> PRIOR FILING DATE: 2002-12-16 
33 <160> NUMBER OF SEQ ID NOB: 43 
35 <170> SOFTWARE: Patent In version 3.3 

37 <210> SEQ ID NO: 1 

38 <211> LENGTH: 777 

39 <212> TYPE: DNA 

40 <213> ORGANISM: Arabidopsis thaliana 

42 <220> FEATURE: 

43 <221> NAME/KEY: promoter 

44 <222> LOCATION: (1) . . (777) 

47 <400> SEQUENCE: 1 

48 gagctcactc actgatttcc attgcttgaa aattgatgat gaactaagat caatccatgt 60 
50 tagtttcaaa acaacagtaa ctgtggccaa cttagttttg aaacaacact aactggtcga 120 
52 agcaaaaaga aaaaagagtt tcatcatata tctgatttga tggactgttt ggagttagga 180 
54 ccaaacatta tctacaaaca aagacttttc tcctaacttg tgattccttc ttaaacccta 240 
56 ggggtaatat tctattttcc aaggatcttt agttaaaggc aaatccggga aattattgta 300 
58 atcatttggg gaaacatata aaagatttga gttagatgga agtgacgatt aatccaaaca 360 
60 tatatatctc tttcttctta tttcccaaat taacagacaa aagtagaata ttggctttta 420 
62 acaccaatat aaaaacttgc ttcacaccta aacacttttg tttactttag ggtaagtgca 480 
64 aaaagccaac caaatccacc tgcactgatt tgacgtttac aaacgccgtt aagtcgatgt 540 
66 ccgttgattt aaacagtgtc ttgtaattaa aaaaatcagt ttacataaat ggaaaattta 600 
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68 tcacttagtt ttcatcaact tctgaactta cctttcatgg attaggcaat actttccatt 



70 tttagtaact caagtggacc ctttacttct 
72 tctttcttct cattatatct cttgtcctct 
<210> SEQ ID NO: 2 
<211> LENGTH: 195 
<212> TYPE: DNA 
<213> ORGANISM: Potato 



tcaactccat ctctctcttt ctatttcact 
ccaccaaatc tcttcaacaa aaagctt 



660 

720 
777 



75 
76 
77 
78 
80 
81 
82 
85 
86 
88 
90 
92 
95 
96 
97 
98 
100 



<220> FEATURE: 
<221> NAME/KEY 
<222> LOCATION 
<400> SEQUENCE 



Intron 
(1) . . (195) 
2 

tacgtaagtt tctgcttcta cctttgatat 
atataatatt tcaaatattt ttttcaaaat 
ctgtagttta taagtgtgta tattttaatt 
gttgatgtgc agctg 
<210> SEQ ID NO: 3 
<211> LENGTH: 212 
<212> TYPE: DNA 

<213> ORGANISM/T artificial sequence 
<220> FEATURE 



atatataata attatcatta attagtagta 
aaaagaatgt agtatatagc aattgctttt 
tataactttt ctaatatatg accaaaattt 



60 
120 
180 
195 



101 <221> NAME/KEY: Intron 

102 <222> LOCATION: (1) . , (212 

103 <223> OTHER INFORMATION : ^ Intro: 
106 <400> SEQUENCE: 3 



107 gtcgactacg taagtttctg cttctacctt tgat:fetatat ataataatt' 
109 gtagtaatat aatatttcaa atattttttt caaaataaaa gaatgtagt 
111 gcttttctgt agtttataag tgtgtatatt ttaatttata acttttcta 
113 aaatttgttg atgtgcaggt atcaccggat cc 
<210> SEQ ID NO: 4 
<211> LENGTH: 1830 
<212> TYPE: DNA 

Tagetes erecta 



//oA 



116 
117 
118 
119 
121 
122 
123 
126 



<213> ORGANISM 
<220> FEATURE: 
<221> NAME/KEY 
<222> LOCATION 
<400> SEQUENCE 




CDS 

(141) . . (1691) 
4 

12 7 ggcacgaggc aaagcaaagg ttgtttgttg ttgttgttga gagacactcc aatccaaaca 

12 9 gatacaaggc gtgactggat atttctctct cgttcctaac aacagcaacg aagaagaaaa 

131 agaatcatta ctaacaatca atg agt atg aga get gga cac atg acg gca aca 

132 Met Ser Met Arg Ala Gly His Met Thr Ala Thr 

133 15 10 

135 atg gcg get ttt aca tgc cct agg ttt atg act age ate aga tac acg 

136 Met Ala Ala Phe Thr Cys Pro Arg Phe Met Thr Ser lie Arg Tyr Thr 

137 15 20 25 

13 9 aag caa att aag tgc aac get get aaa age cag eta gtc gtt aaa caa 

140 Lys Gin lie Lys Cys Asn Ala Ala Lys Ser Gin Leu Val Val Lys Gin 

141 30 35 40 

143 gag att gag gag gaa gaa gat tat gtg aaa gcc ggt gga teg gag ctg 

144 Glu He Glu Glu Glu Glu Asp Tyr Val Lys Ala Gly Gly Ser Glu Leu 




. . ty- cf srrsrs shown exist&.xi 7-*-'- 
^e^t^.- L:3dng. Please check so^^:;-! 
£^*.Uvno53 for similar efTorS 



221 



269 



317 
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145 




45 










50 










55 












147 


ctt 


ttt 


gtt 


caa 


atg 


caa 


cag 


aat 


aag 


tee 


atg 


gat 


gca 


cag 


tet 


age 


365 


148 


Leu 


Phe 


Val 


Gin 


Met 


Gin 


Gin 


Asn 


Lys 


Ser 


Met 


Asp 


Ala 


Gin 


Ser 


Ser 




149 


60 










65 










70 










75 




151 


eta 


tec 


caa 


aag 


etc 


cca 


agg 


gta 


cca 


ata 


gga 


gga 


gga 


gga 


gae 


agt 


413 


152 


Leu 


Ser 


Gin 


Lys 


Leu 


Pro 


Arg 


Val 


Pro 


He 


Gly 


Gly 


Gly 


Gly 


Asp 


Ser 




153 










80 










85 










90 






155 


aac 


tgt 


ata 


etg 


gat 


ttg 


gtt 


gta 


att 


ggt 


tgt 


ggt 


eet 


get 


ggc 


ett 


461 


156 


Asn 


Cys 


He 


Leu 


Asp 


Leu 


Val 


Val 


He 


Gly 


Cys 


Gly 


Pro 


Ala 


Gly 


Leu 




157 








95 










100 










105 








159 


get 


ett 


get 


gga 


gaa 


tea 


gee 


aag 


eta 


ggc 


ttg 


aat 


gtc 


gca 


ctt 


ate 


509 


160 


Ala 


Leu 


Ala 


Gly 


Glu 


Ser 


Ala 


Lys 


Leu 


Gly 


Leu 


Asn 


Val 


Ala 


Leu 


He 




161 






110 










115 










120 










163 


ggc 


eet 


gat 


ett 


eet 


ttt 


aea 


aat 


aac 


tat 


ggt 


gtt 


tgg 


gag 


gat 


gaa 


557 


164 


Gly 


Pro Asp 


Leu 


Pro 


Phe 


Thr 


Asn 


Asn 


Tyr 


Gly 


Val 


Trp 


Glu 


Asp 


Glu 




165 




125 










130 










135 












167 


ttt 


ata 


ggt 


ctt 


gga 


ett 


gag 


ggc 


tgt 


att 


gaa 


eat 


gtt 


tgg 


cga 


gat 


605 


168 


Phe 


He 


Gly 


Leu 


Gly 


Leu 


Glu 


Gly 


Cys 


He 


Glu 


His 


Val 


Trp 


Arg 


Asp 




169 


140 










145 










150 










155 




171 


aet 


gta 


gta 


tat 


ctt 


gat 


gae 


aac 


gat 


cec 


att 


etc 


ata 


ggt 


egt 


gee 


653 


172 


Thr 


Val 


Val 


Tyr 


Leu 


Asp 


Asp 


Asn 


Asp 


Pro 


He 


Leu 


He 


Gly 


Arg 


Ala 




173 










160 










165 










170 






175 


tat 


gga 


cga 


gtt 


agt 


cgt 


gat 


tta 


ctt 


cac 


gag 


gag 


ttg 


ttg 


act 


agg 


701 


176 


Tyr 


Gly Arg 


Val 


Ser 


Arg 


Asp 


Leu 


Leu 


His 


Glu 


Glu 


Leu 


Leu 


Thr 


Arg 




177 








175 










180 










185 








179 


tgc 


atg 


gag 


tea 


ggc 


gtt 


tea 


tat 


etg 


age 


tec 


aaa 


gtg 


gaa 


egg 


att 


749 


180 


Cys 


Met 


Glu 


Ser 


Gly 


Val 


Ser 


Tyr 


Leu 


Ser 


Ser 


Lys 


val 


Glu 


Arg 


He 




181 






190 










195 










200 










183 


act 


gaa 


get 


cca 


aat 


ggc 


eta 


agt 


etc 


ata 


gag 


tgt 


gaa 


ggc 


aat 


ate 


797 


184 


Thr 


Glu 


Ala 


Pro 


Asn 


Gly 


Leu 


Ser 


Leu 


He 


Glu 


Cys 


Glu 


Gly 


Asn 


He 




185 




205 










210 










215 












187 


aea 


att 


cca 


tgc 


agg 


ett 


get 


act 


gtc 


get 


tet 


gga 


gca 


get 


tet 


gga 


845 


188 


Thr 


He 


Pro 


Cys 


Arg 


Leu 


Ala 


Thr 


Val 


Ala 


Ser 


Gly 


Ala 


Ala 


Ser 


Gly 




189 


220 










225 










230 










235 




191 


aaa 


ett 


ttg 


cag 


tat 


gaa 


ctt 


ggc 


ggt 


cec 


egt 


gtt 


tgc 


gtt 


caa 


aea 


893 


192 


Lys 


Leu 


Leu 


Gin 


Tyr 


Glu 


Leu 


Gly 


Gly 


Pro 


Arg 


Val 


Cys 


Val 


Gin 


Thr 




193 










240 










245 










250 






195 


get 


tat 


ggt 


ata 


gag 


gtt 


gag 


gtt 


gaa 


age 


ata 


cec 


tat 


gat 


cca 


age 


941 


196 


Ala 


Tyr Gly 


He 


Glu 


Val 


Glu 


Val 


Glu 


Ser 


He 


Pro 


Tyr 


Asp 


Pro 


Ser 




197 








255 










260 










265 








199 


eta 


atg 


gtt 


tte 


atg 


gat 


tat 


aga 


gae 


tac 


ace 


aaa 


cat 


aaa 


tet 


caa 


989 


200 


Leu 


Met 


Val 


Phe 


Met 


Asp 


Tyr 


Arg 


Asp 


Tyr 


Thr 


Lys 


His 


Lys 


Ser 


Gin 




201 






270 










275 










280 










203 


tea 


eta 


gaa 


gca 


caa 


tat 


cca 


aea 


ttt 


ttg 


tat 


gtc 


atg 


cca 


atg 


tet 


1037 


204 


Ser 


Leu 


Glu 


Ala 


Gin 


Tyr 


Pro 


Thr 


Phe 


Leu 


Tyr 


Val 


Met 


Pro 


Met 


Ser 




205 




285 










290 










295 












207 


cca 


act 


aaa 


gta 


ttc 


ttt 


gag 


gaa 


act 


tgt 


ttg 


get 


tea 


aaa 


gag 


gee 


1085 


208 


Pro 


Thr 


Lys 


Val 


Phe 


Phe 


Glu 


Glu 


Thr 


Cys 


Leu 


Ala 


Ser 


Lys 


Glu 


Ala 




209 


300 










305 










310 










315 
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211 atg cct ttt gag tta ttg aag aca aaa etc atg tea aga tta aag act 1133 

212 Met Pro Phe Glu Leu Leu Lys Thr Lys Leu Met Ser Arg Leu Lys Thr 

213 320 325 330 

215 atg ggg ate cga at a acc aaa act tat gaa gag gaa tgg tea tat att 1181 

216 Met Gly lie Arg lie Thr Lys Thr Tyr Glu Glu Glu Trp Ser Tyr lie 

217 335 340 345 

219 cca gta ggt gga tec tta cca aat acc gag caa aag aac ett gca ttt 1229 

220 Pro Val Gly Gly Ser Leu Pro Asn Thr Glu Gin Lys Asn Leu Ala Phe 

221 350 355 360 

223 ggt get get get age atg gtg cat cca gee aca gga tat teg gtt gta 1277 

224 Gly Ala Ala Ala Ser Met Val His Pro Ala Thr Gly Tyr Ser Val Val 

225 365 370 375 

227 aga tea ctg tea gaa get cct aat tat gca gca gta att gca aag att 1325 

228 Arg Ser Leu Ser Glu Ala Pro Asn Tyr Ala Ala Val lie Ala Lys lie 

229 380 385 390 395 

231 tta ggg aaa gga aat tea aaa cag atg ett gat eat gga aga tac aca 1373 

232 Leu Gly Lys Gly Asn Ser Lys Gin Met Leu Asp His Gly Arg Tyr Thr 

233 400 405 410 

235 acc aac ate tea aag caa get tgg gaa aca ett tgg cec ett gaa agg 1421 

236 Thr Asn lie Ser Lys Gin Ala Trp Glu Thr Leu Trp Pro Leu Glu Arg 

237 415 420 425 

239 aaa aga cag aga gca ttc ttt etc ttt gga tta gca ctg att gtc cag 1469 

240 Lys Arg Gin Arg Ala Phe Phe Leu Phe Gly Leu Ala Leu lie Val Gin 

241 430 435 440 

243 atg gat att gag ggg acc cgc aca ttc ttc egg act ttc ttc cgc ttg 1517 

244 Met Asp lie Glu Gly Thr Arg Thr Phe Phe Arg Thr Phe Phe Arg Leu 

245 445 450 455 

247 cec aca tgg atg tgg tgg ggg ttt ett gga tet teg tta tea tea act 1565 

248 Pro Thr Trp Met Trp Trp Gly Phe Leu Gly Ser Ser Leu Ser Ser Thr 

249 460 465 470 475 

251 gae ttg ata ata ttt gcg ttt tac atg ttt ate ata gca ccg cat age 1613 

252 Asp Leu lie lie Phe Ala Phe Tyr Met Phe lie lie Ala Pro His Ser 

253 480 485 490 

255 Ctg aga atg ggt ctg gtt aga eat ttg ett tet gae ccg aca gga gga 1661 

256 Leu Arg Met Gly Leu Val Arg His Leu Leu Ser Asp Pro Thr Gly Gly 

257 495 500 505 

259 aca atg tta aaa gcg tat etc aeg ata taa ataactctag tcgcgatcag 1711 

260 Thr Met Leu Lys Ala Tyr Leu Thr lie 

261 510 515 

263 tttagattat aggeacatct tgcatatata tatgtataaa ccttatgtgt getgtatect 1771 
265 tacatcaaca cagtcattaa ttgtatttct tggggtaatg ctgatgaagt attttctgg 1830 

268 <210> SEQ ID NO: 5 

269 <211> LENGTH: 516 

270 <212> TYPE: PRT 

271 <213> ORGANISM: Tagetes erecta 
273 <400> SEQUENCE: 5 

275 Met Ser Met Arg Ala Gly His Met Thr Ala Thr Met Ala Ala Phe Thr 

276 15 10 15 

279 Cys Pro Arg Phe Met Thr Ser lie Arg Tyr Thr Lys Gin lie Lys Cys 
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Output Set: N:\CRF4\02262005\J524652.raw 



280 








20 










25 










30 






283 


Asn 


Ala 


Ala 


Lys 


Ser 


Gin 


Leu 


Val 


Val 


Lys 


Gin 


Glu 


He 


Glu 


Glu 


Glu 


284 






35 










40 










45 








287 


Glu 


Asp 


Tyr 


Val 


Lys 


Ala 


Gly 


Gly 


Ser 


Glu 


Leu 


Leu 


Phe 


Val 


Gin 


Met 


288 




50 










55 










60 










291 


Gin 


Gin 


Asn 


Lys 


Ser 


Met 


Asp 


Ala 


Gin 


Ser 


Ser 


Leu 


Ser 


Gin 


Lys 


Leu 


292 


65 










70 










75 










80 


295 


Pro 


Arg 


Val 


Pro 


He 


Gly 


Gly 


Gly 


Gly 


Asp 


Ser 


Asn 


Cys 


He 


Leu 


Asp 


296 










85 










90 










95 




299 


Leu 


Val 


Val 


He 


Gly 


Cys 


Gly 


Pro 


Ala 


Gly 


Leu 


Ala 


Leu 


Ala 


Gly 


Glu 


300 








100 










105 










110 






303 


Ser 


Ala 


Lys 


Leu 


Gly 


Leu 


Asn 


Val 


Ala 


Leu 


He 


Gly 


Pro 


Asp 


Leu 


Pro 


304 






115 










120 










125 








307 


Phe 


Thr 


Asn 


Asn 


Tyr 


Gly 


Val 


Trp 


Glu 


Asp 


Glu 


Phe 


He 


Gly 


Leu 


Gly 


308 




130 










135 










140 










311 


Leu 


Glu 


Gly 


Cys 


He 


Glu 


His 


Val 


Trp 


Arg 


Asp 


Thr 


Val 


Val 


Tyr 


Leu 


312 


145 










150 










155 










160 


315 


Asp 


Asp 


Asn 


Asp 


Pro 


He 


Leu 


He 


Gly 


Arg 


Ala 


Tyr 


Gly 


Arg 


Val 


Ser 


316 










165 










170 










175 




319 


Arg 


Asp 


Leu 


Leu 


His 


Glu 


Glu 


Leu 


Leu 


Thr 


Arg 


Cys 


Met 


Glu 


Ser 


Gly 


320 








180 










185 










190 






323 


Val 


Ser 


Tyr 


Leu 


Ser 


Ser 


Lys 


Val 


Glu 


Arg 


He 


Thr 


Glu 


Ala 


Pro 


Asn 


324 






195 










200 










205 








327 


Gly 


Leu 


Ser 


Leu 


He 


Glu 


Cys 


Glu 


Gly 


Asn 


He 


Thr 


He 


Pro 


Cys 


Arg 


328 




210 










215 










220 










331 


Leu 


Ala 


Thr 


Val 


Ala 


Ser 


Gly 


Ala 


Ala 


Ser 


Gly 


Lys 


Leu 


Leu 


Gin 


Tyr 


332 


225 










230 










235 










240 


335 


Glu 


Leu 


Gly 


Gly 


Pro 


Arg 


Val 


Cys 


Val 


Gin 


Thr 


Ala 


Tyr 


Gly 


He 


Glu 


336 










245 










250 










255 




339 


Val 


Glu 


Val 


Glu 


Ser 


He 


Pro 


Tyr 


Asp 


Pro 


Ser 


Leu 


Met 


Val 


Phe 


Met 


340 








260 










265 










270 






343 


Asp 


Tyr 


Arg 


Asp 


Tyr 


Thr 


Lys 


His 


Lys 


Ser 


Gin 


Ser 


Leu 


Glu 


Ala 


Gin 


344 






275 










280 










285 








347 


Tyr 


Pro 


Thr 


Phe 


Leu 


Tyr 


Val 


Met 


Pro 


Met 


Ser 


Pro 


Thr 


Lys 


Val 


Phe 


348 




290 










295 










300 










351 


Phe 


Glu 


Glu 


Thr 


Cys 


Leu 


Ala 


Ser 


Lys 


Glu 


Ala 


Met 


Pro 


Phe 


Glu 


Leu 


352 


305 










310 










315 










320 


355 


Leu 


Lys 


Thr 


Lys 


Leu 


Met 


Ser 


Arg 


Leu 


Lys 


Thr 


Met 


Gly 


He 


Arg 


He 


356 










325 










330 










335 




359 


Thr 


Lys 


Thr 


Tyr 


Glu 


Glu 


Glu 


Trp 


Ser 


Tyr 


He 


Pro 


Val 


Gly 


Gly 


Ser 


360 








340 










345 










350 






363 


Leu 


Pro 


Asn 


Thr 


Glu 


Gin 


Lys 


Asn 


Leu 


Ala 


Phe 


Gly 


Ala 


Ala 


Ala 


Ser 


364 






355 










360 










365 








367 


Met 


Val 


His 


Pro 


Ala 


Thr 


Gly 


Tyr 


Ser 


Val 


Val 


Arg 


Ser 


Leu 


Ser 


Glu 


368 




370 










375 










380 










371 


Ala 


Pro 


Asn 


Tyr 


Ala 


Ala 


Val 


He 


Ala 


Lys 


He 


Leu 


Gly 


Lys 


Gly 


Asn 


372 


385 










390 










395 










400 


375 


Ser 


Lys 


Gin 


Met 


Leu 


Asp 


His 


Gly 


Arg 


Tyr 


Thr 


Thr 


Asn 


He 


Ser 


Lys 


376 










405 










410 










415 
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VERIFICATION SUMMARY DATE: 02/26/2005 

PATENT APPLICATION: US/10/524,652 TIME: 10:54:36 

Input Set : A:\Sequence Listing - Docket No 13173-00001 US-txt 
Output Set: N:\CRF4\02262005\J524652 •raw 

L:15 M:270 C: Current Application Number differs, Replaced Current Application No 
L:15 M:271 C: Current Filing Date differs. Replaced Current Filing Date 
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